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CONIFERALDEHYDE (Fig. la) and sina-
paldehyde (Fig. lb) are constituents of
wood lignins (Pearl, 1967). They can
be extracted from fresh wood dust by
alcohol and are also present in wood smoke
(Schoental and Gibbard, 1968; Gibbard
and Schoental, 1969).
Suspecting that such x,,8-unsaturated
aldehydes (or their epoxides and certain
other derivatives) may be carcinogenic,
3,4,5-trimethoxycinnamaldehyde (TMCA)
(Fig. 1c) has been prepared from the com-
mercial 3,4,5-trimethoxycinnamic acid
by the procedure of Pearl and Darling
(1957). Methylation of phenolic hydrox-
yls is known to increase the efficacy of
several types of carcinogens (Schoental,
1958).
When 2 doses of this crystalline com-
pound were given to 6 white male rats
weighing 75-80 g (150 mg/kg body weight,
as a suspension in 20% aqueous ethanol
by intraperitoneal injection, followed
within one week by a second dose, 100
mg/kg in dimethylformamide injected
subcutaneously), 4 rats which survived
longer than 17 months after this treat-
ment developed tumours. These con-
sisted ofa sarcoma in the peritoneal cavity
with metastatic nodules on the omentum
in a rat that died after 20 months, a
mesothelioma of the tunica albuginea
of both testes in a rat killed after 25
months and 2 nasal squamous carcinomata
in 2 rats (one of which, in the ethmoid
region, was poorly differentiated) killed
after 20 and 24 months respectively.
In view of the rarity of nasal tumours
in rats, these results seem important and
may have some bearing on the high inci-
dence of nasal tumours among wood
workers (Acheson et al., 1968). Though
it is not known whether TMCA as such is
present in wood lignins, it may be formed
metabolically in the animal body by the
action of o-methyl-transferase from its
phenolic congeners (compare Daly,
Axelrod and Witkop, 1962) and/or be
p-o-demethylated to sinapaldehyde and
a variety of other metabolic products
(compare the metabolism of, for example,
3,4,5-trimethoxycinnamic acid, Griffith,
1969).
Whether the parent TMCA or some of
its various metabolic products are the
carcinogenic entityisatpresentnotknown.
Epoxides which are likely to be formed
in vivo by oxidation of the side-chain
double bond (Fig. 1) come under suspicion.
The epoxide of acroleine, glycidal (Fig. 1),
is carcinogenic (van Duuren, Orris and
Nelson, 1965). TMCA and the x,fl-
unsaturated aldehydes of lignins are
substituted acroleines. Epoxidation of
activated double bonds is likely to occur
in vivo and has been shown to be of
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significance in the carcinogenic action of
polycyclic aromatic hydrocarbons (Mar-
quardt et al., 1972).
Ashasalreadybeensuggested, epoxides
may be the proximate forms of the action
of the carcinogenic aflatoxins, pyrrolizi-
dine alkaloids; x,,f-unsaturated lactones
and certain other carcinogens (Schoental,
1970a and b). Their reactivity and
strong binding to cell constituents would
make theirdetection difficult.
We are greatly indebted to Professor
E. Cotchin for the evaluation of the nasal
and other tumours.
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